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Introduction
Health insurance, based on resource pooling, has gained considerable favor in recent years as an effective tool for improving access to healthcare services among low-income and resource challenged countries around the globe, including Ghana. 1, 2 Motivating this is the fact that many national policy decisions are being aligned with the goal of making healthcare services universally available as a component of poverty reduction. 3 Ghana has adopted several strategies in the past in efforts to make quality basic healthcare services available to its citizens. These included offering free healthcare services in all government owned health facilities soon after gaining independence in 1957. 4 Through the 1980s and early 1990s, Ghana's population increased while several economic challenges emerged, thereby making it difficult for the then government to financially support such a system.
In response to these circumstances, a nationwide hospital user fee policy, famously known as the cash-and-carry program, was implemented to supplement the revenue of the healthcare system. Under this policy, patients and their families were made to share the cost for most prescribed health services and fully pay for all medications at the point of service delivery. [5] [6] [7] Empirical studies have documented the detrimental impact this program had on healthcare seeking behaviors of most Ghanaians, especially the majority who are unable to afford the high costs for healthcare services. 8 The consequential effects on the larger society included promoting the use of unorthodox drugs, delayed reporting to legitimate health facilities for treatment until their conditions had advanced, leading to delayed treatment, increased severity of disease, higher costs and higher mortality. [8] [9] [10] In an attempt to address these issues, Ghana adopted the Community Based Health Insurance (CBHI) scheme; 11 a program typically managed by contributing members, including setting and collecting premiums, negotiating benefits packages, etc. After several years of piloting the CBHI program in selected districts, 12,13 the 2003 Parliament promulgated the National Health Insurance Act 650 and a subsequent Legislative Instrument (LI 1809) in 2004 leading to the implementation of the National Health Insurance Scheme (NHIS) in 2005 as a nationalized health insurance program to help the citizenry gain more affordable access to health care services. 4 Membership into the scheme is based on annual minimum premium of about 8 Ghana cedis (GH¢) for individuals between the ages 18 and 70 years. Individuals outside this age bracket including those identified as indigents are however exempted from fee payments. Ghana, to a very large extent is recognized as a global leader in implementing nationalized health insurance in Sub-Saharan Africa and is currently striving for universal coverage among her citizens. 14 The NHIS was reported to have been instrumental in extending health insurance coverage to most residents with the cumulative membership of the scheme increasing from 1.3 million in 2005 to 18 million in 2010. 15 In spite of this impressive progress, findings from recent studies show the NHIS is falling short of its equity goals, with lower enrollment among the poor, a majority of whom reside in the rural areas. 4, 16, 17 Further, in a 1995 study, Gilson et al. reported that identifying the very poor, classified as indigents, who are exempted from paying premiums was becoming problematic because of the seasonal and annual variations in household income and living conditions. 18 To help address these challenges, Aikins et al. recommended that the poor in Ghana be identified using area specific constructs that account for important local differences (e.g., needs of the rural poor compared to the urban poor) (Aikins M, Dzikunu H. Utilization by and cost of health care of the insured poor in Saboba-Chereponi District Northern Region-Danida Health Sector Support Office. Unpublished Thesis, 2006) . Such studies will help gain insights into the successes and challenges of the NHIS and will inform policy decisions aimed at promoting subscription to the scheme.
The primary purpose of this study therefore is to evaluate the socio-economic factors that predict an entire household subscription to the NHIS among residents in the Barekuma Collaborative Community Development Project (BCCDP) site.
Materials and Methods
In July 2011, a cross-sectional study was conducted in 20 communities that constitute the BCCDP research site to evaluate the relationships between socioeconomic and demographic factors on household subscription to the NHIS. The BCCDP site is located about 25 kilometers north-west of Kumasi in the Barekese sub-district of the AtwimaNwabiagya district of Ghana and consist of approximately 18,500 people in a typical rural and peri-urban settings, with individual communities ranging from few hundred to over 4000 inhabitants.
The BCCDP is a collaborative partnership grounded on the principles of Community Based Participatory Research (CBPR) 19 among the leadership of the respective communities, researchers and health professionals from Komfo Anokye Teaching Hospital (KATH) and the Kwame Nkrumah University of Science and Technology (KNUST), both in Kumasi, Ghana, and the University of Utah (UofU) in Salt Lake City, USA. Over the past 10 years, stakeholders from the BCCDP have worked to address several health concerns to the communities and other partners such as sanitation, malaria, diarrhea, schistosomiasis, nutrition and reproductive health. [20] [21] [22] Approximately 3228 household heads in the study region were interviewed on questions related to subscription to the NHIS, socioeconomic variables (such as ownership of farmland, home, household items, etc.) and demographic variables (such as sex, age, marital status, level of education, religious beliefs, occupation, etc.). Most interviews were conducted in Twi, which is the local language for this area.
Only respondents clearly identified as heads of households, living in the participating communities with their families and provided informed consents were included in the study. Given the difficulties in the collection of income and expenditure data to determine the socioeconomic status (SES) of the households, we developed a scale by assessing ownership of fourteen household assets with weighting of each of these items based on factor scores from principal component analysis (PCA). 23, 24 Variables with low standard deviations tend to carry low weights, such that items that were routinely present or absent had less influence on differentiating SES among households. 25 Each household was assigned an aggregate SES scores. The ranked scores were then classified into three SES groups as Low, Middle 
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Results
Of the 3228 heads of households that participated in the survey, 2087 (65%) were males while the remaining 1141 (35%) were females. Assessment of NHIS enrollment revealed that 40 percent of households did not have health insurance coverage for all household members. About a third of the respondents reported not having any form of formal education. Of the total study participants, 1489 (46%) reported farming as their main occupation while 111 (3%) reported being teachers or students at higher educational institutions at the time of the interview. Classification by religious beliefs revealed that 2548 (79%) were Christians while the rest professed faith in other practices, such as Islamic or African traditional religion (Table 1) .
The results in Table 2 show the means, standard deviations and factor scores derived for each household asset in the first linear component from the PCA. Since the code for response to ownership of an item was binary, a higher mean value indicates more homes owned such assets.
Bivariate analyses to measure the relationships among selected variables (such as sex, age, marital status, educational level, religious affiliation, occupation etc.) with SES indicated statistically significant associations (Table 3) . Similarly, results between complete household subscription into the NHIS on unadjusted indicators, (such as occupation, educational level, household size, travel cost, and SES) showed significant statistical associations (Table 4) .
Using findings from the bivariate analyses, a multivariate logistic regression model was constructed to predict complete household enrollment into the NHIS. Complete household subscription into the NHIS tends to increase with the age of the head of household; with respondents aged 61 years and above having 1.87 (95% CI: 1.44-2.14) times the odds of enrolling their dependents compared to their counterparts aged 35 years and below. Similar findings were detected with the highest level of education attained by the responding heads of households; where those with a tertiary level of education having 2.14 (95% CI: 1.31-3.51) times the odds of enrolling their dependents into the insurance scheme compared to their counterparts that have no formal education.
The odds of subscribing to the NHIS tend to diminish with an increase in household size and the cost of travel to the registration center. Households with more than 12 members had 0.67 (95% CI: 0.24-0.45) times the odds of enrolling all members compared to those with less than 4 memberships. Households that spend more than 7.60GH¢ on a round way trip to the registration center had 0.59 (95% CI: 0.28-0.58) times the odds of enrolling all members compared to those that spend less than 3.90GH¢.
Discussion
Pooling resources to help mitigate and share the financial risk of health care is considered to have great potential for promoting efficient health delivery system in the economic challenged countries around the globe. 26 It is an effective way of removing the impact of excessive health expenditures on the poor, and facilitating increases in health resource availability.
Comparing hospital utilization rates during the cash and carry regime in Ghana to what now prevails after the inception of the NHIS, suggests the latter is offering more equitable access to healthcare services. 27 Despite Ghana's success in this effort to form and implement a nationalized health insurance policy, some challenges still undermine the policy objective of the NHIS for attaining nationwide coverage years after the introduction. 28 Eight years after the implementation of the program, our study detected a complete household enrollment rate of about 60 percent among the residents of the Barekese subdistrict, which is a typical rural setting in the Ashanti region of Ghana. This is similar to the national enrolled figure in 2009 as quoted in the National Health Insurance Authority annual report. 26 This study indicates that subsistence farmers who rely solely on the weather for successful harvests constitute about 46 percent of the total respondents. Thus, a failure in a season will challenge most residents, including leaving them incapable of affording the cost to enroll into the scheme. In contrast, it was shown that households headed by teachers or family heads enrolled in school had 1.66 (95% CI: 0.93-2.95) times the odds of being more likely to enroll their dependents in the program compared to their farming counterparts. This could mean that teachers earned reliable monthly incomes and can afford registration at any time. Policy approach that specifically target farmers is therefore necessary to improve enrollment.
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Further analysis of the data revealed a progressive likelihood for an entire household to enroll in the program given the level of formal education attained by the family head as compared to those with none. Household heads that had up to a tertiary level of education were more than twice as likely to subscribe to the program compared to their counterparts (about a third of the total respondents) who have no formal education.
Public misconception about features of health insurance schemes and the need to renew membership is a major weakness that potentially affects coverage and needs to be addressed. 3 Insufficient knowledge on the schemes' benefits among residents in the subdistrict might have contributed significantly to the observed non-participation rate. Since the level of education attained was detected a significant determinant of enrollment, information on the scheme has to be disseminated in ways that it reaches those with less education to ensure that this segment of the population are not excluded. Information disseminating materials on subscription to the NHIS in mediums such as radio announcements and brochures must be translated into the various local languages to offer those without formal education the opportunity to gain better understanding of the program.
In spite of the already existing government effort to subsidize the annual premium and exempt identified indigents from payment, it is worth noting that there are always additional costs, including those associated with travel to a centralized location to enroll in the scheme. The inability to afford such cost deters a notable proportion of the populations, especially in the remote areas from participating in the NHIS. Depending on the geographi- cal location, some household heads incur close to 10GH¢ to make a round trip, which can also include walking part of the journey to register. It will therefore be appropriate to use findings in studies like this to guide premium packages for location specific as an additional incentive for the rural poor. Scheme administrators should devise ways of reaching out to the remotest communities occasionally to register them right in their localities. Indicators, such as occupation, marital status and religious beliefs, have no significant statistical effect in determining the enrollment of an entire household membership into the program as responses to such variables could vary among individuals even within the household unit. Policy decisions should focus on interventions directed generally at educating the masses such as the poor, younger household heads, large households, residents with low educational levels and those working outside of the formal service sector on the benefits of subscribing to the program using places such as churches, mosques and market centers.
Strength and limitations
A noticeable strength from this study is the fact it was done with a large but representative sample size that has never been studied within the BCCDP site in relation to complete household participation in the newly implemented national health insurance program. The research findings will therefore add to the knowledge base on the NHIS and will help inform policy decision with added perceptions from a typical rural setting on how best to achieve the primary goal of gaining universal coverage.
The limitations from the study, however, include the fact that findings from the analyses could be confounded by respondents' failure to recall requisite information asked of them. A classic example is the inability of some interviewees to recall or substantiate their correct dates of births with birth records when such information was required either on themselves or the dependents they represented. There were series of measurement problems that particularly hinder the use of income and expenditures measures in the participating communities due to lack of good record keeping practice and the fact that most of the residents do not earn regular income from the formal sector. This is principally the situation in the deprived nations of the world where wealth index are debatably most significant. 29 The use of proxy measures as in our case was the best alternative, however it usage also comes with an associated weakness since the investigator has no better means of authenticating every response to ownership of a household assets.
Another notable limitation to this study was the fact that we did not ask about partial coverage in the NHIS within the respective households. Some households could have had a few, but not all, members enrolled. In such cases, the entire household membership was ruled out as not having complete health insurance coverage. Finally, the trends observed during this evaluation still need to be confirmed with a larger sample size in longitudinal study over the time of several years to confidently extrapolate findings to the entire country.
Conclusions
Notwithstanding the steady increase in the enrollment patterns to the NHIS since its inception, it is worth pointing out that eight years down the road, it has not achieve its full coverage rate as stipulated in the implementing policy objective. Enrollment to the scheme is still conditioned on many factors of which the socioeconomic standing of the household, age, educational level attained by the household head, household size, and travel costs to the NHIS enrollment center are relevant. Increased effort to expand membership is critically needed if this benefit is to cover all Ghanaians. Since cost was found to be a major obstacle to enrollment, more effective methods for identifying citizens at risk for non-enrollment in NHIS for the purposes of premium exemption and discount are desirable. Besides the general low level of education, distance and cost to travel to the registration center hinders the ability of residents to subscribe or renew membership to the program.
It is appropriate for policy makers to consider implementing the recommended suggestions in localized settings in studies as this to help achieve the national and global effort in bridging the healthcare disparities in societies.
Significance for public health
By implementing the suggested recommendations from this project, the NHIS will be able to maximize its enrollment rate with rippling effects of getting the citizenry (especially the rural inhabitants) more access to legitimate healthcare, thereby helping to improve their quality of life.
